Abstract: This study was designed to investigate the recent movement and current stage of 
Background
construction companies could benefit from reduced waste by lower costs to purchase virgin 127 materials (Bossink and Brouwers, 1996) . 
2.2.Difficulties and Challenges in Recycling and Reusing

129
Despite the widely recognized benefits, the sustainable management of C&D waste are showed that reusing recycled C&D materials could be more cost effective compared to 150 landfilling them. Therefore, further studies might be needed to determine the effects of multiple 151 parameters (e.g., desired quality of recycled products) in the economic viability of C&D waste 152 diversion. 
2.3.Recommendations on Improving C&D Waste Recycling and Reusing
154
Existing studies have provided recommendations in enhancing the effective C&D waste 155 management; these strategies and suggestions include:
• Applying economic instruments, such as tax incentive, penalty and subsidy mechanism 
169
Training in C&D waste management (Lu and Wang, 2010 
Research Methodology
203
A holistic approach was adopted in this study. It was built upon a constructivist knowledge
204
claim with an inclination towards pragmatist paradigm as opposed to a pure positivist approach.
205
It used a mixed method approach where a combination of secondary data analysis with the outcome of a questionnaire survey were used to elaborate on participants' expert opinions' on 207 C&D waste diversion related issues..
208
The study investigated the current status of C&D waste recycling and reuse in China.
209
Initially existing data (e.g., these related to C&D waste generation) were retrieved from 210 relevant literature sources. This would also enable cross-country comparison of C&D waste 211 diversion practice between China and some developed countries or region (e.g., Japan, U.S.,
212
and Europe). Relevant policy changes in China's C&D waste management were reviewed and 213 summarized to provide a big picture of the transitional change towards waste diversion.
214
A questionnaire-based approach was later adopted to collect professionals' perceptions on
215
C&D waste in terms of benefits, difficulties, and suggestions in waste recycling and reuse.
216
Survey questions, provided in the appendix, were divided into two portions. The first portion 217 aimed to collect the survey population's background information on recycling and reusing of 218 C&D waste. Survey participants were identified based on their occupation and involvement in
219
C&D waste management, for instance, material supplier, contractor, and consultants, etc. They
220
were also asked whether they have relevant prior experience. The second portion adopted
221
Likert-scale questions, which were divided into three categories within C&D waste recycling 222 and reuse, namely benefits, difficulties, and suggestions. There were multiple items under each 223 category, and survey participants were asked to choose the numerical scale from "1" to "5",
224
where "1" indicated "least important" of the described item or "strongly disagree" with it, "3" 225 meant a neutral attitude, and "5" conveyed the option of "strongly agree" or the perception of waste diversion.
230
The questionnaire was developed from January 
Results and Discussion
269
The results of this study are divided into two major sections: the review of current status of
270
C&D waste recycling and reuse in China, and the data analysis of questionnaire-based survey. 
Review of Current Stage of C&D Waste Management in China
272
Quantitative data related to C&D waste generation and recovery were acquired from 273 multiple existing sources across different countries or region (see Table 1 ). 
282
2 The average tipping fee and C&D recovery rate in Shanghai and Beijing are not available.
283
The annual C&D waste generated in China is much higher than any other countries or 284 region listed in 
4.2.Questionnaire Survey Results
320
Among totally 592 on-line questionnaires sent during June 
Background Information of Survey Participants
328
The respondents came from various regions of China. 
336
The professions of respondents mainly included supply or manufacturing of construction 
Benefits of C&D Waste Recycling and Reuse
370
In this subsection, participants were asked of their perceptions towards benefits related to
371
C&D waste recycling and reuse. indicating that a survey participant who chose a numerical option to one item in Table 2 The total number of responses received in Table 2 excluded those who chose "N/A" indicating unsure to the given item.
381
The same rule applies to Table 4 and Table 6 .
383 384
The individual Cronbach's Alpha values in Table 2 • In the financial aspect, some respondents specified the tax incentive by recycling and 408 reusing C&D wastes.
409
• Survey participants also mentioned that recycling C&D waste would reduce the safety-410 related risks caused by landfilling wastes.
411
• It was also mentioned by survey participants that C&D wastes had been placed illegally
412
somewhere when local landfill space was full or unavailable. Recycling and reuse of C&D
413
wastes could also reduce the illegal waste placement.
414
• Respondents also perceived that recycling and reusing C&D wastes could promote the 415 environmental friendliness by reducing pollutions, enabling the benchmarked "green"
416
procedure of recycling and reusing wastes, and turning wastes into useful resources.
417
The overall survey sample was further divided into subgroups according to participant 418 occupations, shown earlier in Fig.3 , and prior experience in C&D waste treatment. indicating that these two subgroups had the perception between "agree" and "neutral" However, other professions (e.g., environmental protection agency, authorities, and 518 entrepreneurs) perceived more difficulties on the applications of recycled C&D wastes, 519 with the average score at 4.333. This differed perception from other professions could be 520 due to the fact that they tended to view the difficulty at the macro level from social and 521 economic perspectives and hence might see more barriers in marketing products containing 522 recycled streams. In comparison, the remaining professionals were mostly direct 523 practitioners within C&D waste management field, they might view the applications of 524 recycled products more from the technical perspective.
525
• Survey participants with and without prior experience in C&D waste diversion held 526 significantly different views on the quality issue of products containing recycled materials.
527
Those without previous project experience in C&D wastes tended to perceive it more a 528 problem of qualities in recycled products, with an average Likert score at 3.895, while those 529 with prior experience would consider it less a problem in quality issues (average Likert 530 score at 3.345). This could be due to the fact that gaining project experience in C&D waste 531 diversion will provide more confidence to professionals on quality of recycled products. 
Suggestions to improve C&D waste recycling and reuse
534
This category focuses on suggestions to improve C&D waste recycling and reuse. Survey 535 participants were asked of their perceptions on the importance of nine Likert-scale items, which 536 are listed in Table 6 in the order according to their overall RII values. The Cronbach's alpha value at 0.8537 indicated high internal consistency among the nine 542 items. However, S9 (i.e., increasing the tipping fee for landfilling C&D wastes) had its 543 individual Cronbach's alpha value higher than the overall value, indicating that S9 was the only 544 item that did not contribute to the internal consistency. The item-total correlation of S9 also 545 appeared low at 0.3409, which means that respondents tended to have an independent view on 546
it compared to what they did to other eight items.
547
Excluding those responses claiming unsure to the given item, it can be found from Table 6 548 that the majority of survey participants chose "4" or "5" in all these Likert-scale items, 549 indicating they would positively suggest or strongly recommend these methods in improving 550 C&D waste diversion. It is seen in Table 6 that all nine suggestions were received with positive .
559
The open-ended question was asked to collect more insights from participants on extra 560 suggestions in driving C&D waste diversion. The governmental requirement and monitoring 561 was still the most frequently mentioned suggestion. Some other suggestions were also provided 562 from the survey sample and could be summarized below.
563
• The state-of-the-art practices could be demonstrated in C&D waste recycling and reuse at 564 certain provincial and municipal levels. This could potentially lead to knowledge transfer 565 in the relevant field.
566
important to continuously implement C&D waste diversion.
568
• Public or government-funded projects should consider it a priority using products 569 containing C&D wastes as the way to show the public the government attitude and effort 570 in promoting C&D waste recycling and reuse.
571
Survey participants were tested of subgroup perceptions towards the nine given suggestions.
572
The survey sample was divided into subgroups based on their occupations and prior experience 573 in C&D waste management. There were generally consistent views on items listed in Table 7 on the same suggestion with Likert score at 3.500. This could be due to the fact that 585 construction management is the profession that has most exposure and direct experience in 586 C&D waste treatment, and it could be in their perception that relevant training was not the 587 most critical factor compared to other factors in enhancing waste recycling and reuse.
• Professionals from other occupations including material supplier, construction 589 management, research, and others were highly positive on the suggestion to increase the 590 tipping fee for landfilling wastes, with average Likert score ranging from 4.000 to 4.263.
591
In contrast, engineers & consultants had a low recognition on this item, with the average 592 Likert score at 2.750 indicating their perception between "unimportant" and "neutral". 
Benefits and difficulties within C&D waste recycling and reuse
622
Practitioners had a high awareness of governmental policies in C&D waste management.
623
All governmental policies, guides, or support related items were ranked as the most important 
